® 



® 



Eurdpaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(n) Publication number: 



0162 572 

B1 



EUROPEAN PATENt SPEaFICATION 



(§, 03teofpub.icationofpatentspedfication:25.01.8^ ® Int. C- C 08 F 2/50, G 03 F 7/10 

(S) Application number: 8530265Z4 
@ Date of filing: 16.04-85 

I E R R A T U M 



(SEITE. SPALTE. ZEILE) 
(PAGE. COLUMN, UNE) 
CPAGE,COLONNE,UGNE> 



DIE TEXtSTELLE : 
TEXT PUBLISHED : 
LE PASSAGE SUIVANT : 






LAUTET BERICHTIGT: , 
SHOULD READ: 
DEVRAIT ETRE LU : 


applications 


3 1 




10 1 


application 


those references 


3 1 




11/lJ 


that reference 


Example 6-7 


3 1 




20 1 


Examples 6-7 


z-ally Icyc lohexanone 


3 I 




23 


2 -ally Icyclohexembrie 


Example 8 and 9 


3 1 




23 


Examples 8 and 9 


The mixed warm reflex over 

1 hour 

2 


3 




46/47 


The mixture was re fluxed over 
1 a 1 hour 
2 


product example 


4 




5/6 


I product of example 


°2^ 


4 




18 




78«>C 


4 




50 


1 -7iB»C 


15.4 


4 




1 


1 15. 4g 













Tag der Enttcheidung J 
fiber dte Berichtigung I 
Date of d«c!flon on 
rectilication: 
Date da dficlsion portent ) 
sur modification: i 



Auig^e- und Ver- J 
effentllchungftag: I 
Iffue and iwibllcatlon > oq -a qq 
date: |..A^t AvW.. 

Date d'adltion at de ) 
publication: > 



Patbl-Nt) 

EPB no:). 89/ 13.. 
Bull. no:l 



(JD Publication number: 0162 572 

B1 

(§) EUROPEAN PATENT SPECIFICATION 

(§) Dateof publication of patent specification: 25.01.89 (§) lnt,CI.^: C OSf F 2/50, G 03 F 7/10 
(9) Application number: 85302652.4 
(g) Date of filing: 16.04.85 



Europiisches Patentamt 
(§) QJ§§ European Patent Office 

Office europten des brevets 




@ Siloxane polyphotoinitiators of the substituted acetopiienone type. 



(§) Priority: 19.04.84 US 601881 
16.04.84 US 600628 


® Proprietor: LOCTITE CORPORATION 
705 North Mountain Road 
Newlngton, Connecticut 06111 (US) 


@ Date of publication of application: 
27.11.85 Bulletin 85/48 

® Publication of the grant of the patent: 
25.01.89 Bulletin 89/04 

@ Designated Contracting States: 
DEFRGB 


@ Inventor: Lin, Samuel Q. S. 
415, Central Boulevard 
Fort Lee New Jersey 07024 (US) 
Inventor: Jacobine, Anthony P. 
310, North Wall Street 
Meriden Connecticut 06450 (US) 
inventor: Fabrizio, Louis F. 
150, Tomlinson Avenue 
Plainville Connecticut 06062 (US) 


(g) References cited: 
US-A-3715293 
US-A-4391 963 


(% Representative: Merchant, Jarhes Ian et al * 
ElMngton and Fife High Hoiborn House 52/54 
HighHolbom 
London WC1V 6SH (GB) 



CM 
CM 



Q. 



Note: Within nine months from the publication of the mention of the grant of the European patent any person may 
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall 
be filed in a written reasoned statement It shall not be deemed to have been filed until the opposition fee has been 
paid. (Art. 99(1) European patent convention). 

Courier Press, Leamlngt n Spa, England. 



EP 0 162 572 B1 

be^ription 

Many photoihitiatdrs have been developed which are soluble m, and effectively cure, unsaturated 
organic reisins. However, it has been found that such photoinitiators often have limited solubility, and 
therefore reduced curing effectivenessr in silicones. To overcome this compatibility problem, it has been 
proposed to bond chemically certain photoinitiating moieties to silicones. 

A Japanese patent publication, Kokai ho. 34,291/76 decribes the use of behzephehohe derivativeis, such 
as 4-dimethylamiho-4'-{triiTieth6xysiIyl)-b in preparing silicone compatible photoinitiators. 

Another Japanese patent publication, Kokai No. 71,199/78, describes the prepiaratioh of photoinitiators 
from the reactibn of alkenylsilylbenzophehone and silicones containing silicon hydrides. 

Japanese patent publication Kokai No. 50,067/79 and U.S. Patent 4,273,907, describe benzoin type 
photoinitiators attached to the ends of polydimethylsiloxane through ah S' — O — C bond. However, the 
Si— 0--C bond is well known to be hydrolytically unstable. 

In U.S. Patent 4,391,963 there are described silicones having benzoin photomoieties bonded thereto 
through Si — C bonds. These rhaterials are prepared by hydrosilation of alkenyl substitutied benzoins. 

In EP— A 0,088,842 there are described silicon bonded benzophehone polyphotoinitiators prepared by 
hydrosilation of an alkenyloxy-substituted benzophenone. 

The present invention relates to novel photoinitiating silicones in which a photomoiety of the 
substituted acetophenohe type is bound to a silicon atom by a Si — C bond. The hew photosensitive 
silicones are conveniently prepared by hydrosilation of corresponding acistoghenohes having blefinic or 
acetylenic uhsaturatioh. 

More particulariy, the present invention provides an organbpolysiloxane photo initiator having ah 
average of ait lea^t two silbxania units, of which at least an average of one slloxahe unit per 
orgahopblysiloxane molecule has the formula: 

^a'^b^'^{4-.a-b)/2 (I) 

wherein a is an integer of from 1 to 3, b is an integer of from 0 to 2 and a plus b equals 1 to 3; R is 
Ci — Cio hydrocarbyl or halogen substituted C, — Cio hydrocarbyl; and X is a substituted aceiophenone 
^ photbmoiety selected from: 



fO 



IS 



io 



25 



40 




(Ila) 



(III) 7l^^V-c-o^R3 r4. (Ilia). 

-r4-C 




wherein is halo, alkyi, alkoxy or ally loxymethyl n is an integer from 0 to 5 in forrhulas (ila), {!V> and (IVa) 

so from 0 to 4 in formulas (III); and (Ilia); m is 0 or 1 ; R^ is alkyI or substituted alkyI; R* is H, alkyl or aryl; R* Is a 
divalent hydrocarbon group having from 2 to 10 carbon atoms; or an alkylenebxyalkylehe group; R' is H or 
a group selected from alkyl, aryl, organosilyl, or the reaction product of an isocyahate, esterifying reagent 
or etherification reagent with the hydroxyl product formed when R* is H and R* is trh/alent hydrocarbon or 
hydrocarbonoxyhydrocarbon group. 

» Suitable R groups in the above formula include alkyl groups such as methyl and ethyl, halogen 

substituted alkyl groups such as trifluoropropyl and aryl groups such as phenyl. 

The R2 groups may be linear, branched or cyclic alkyl or substituted aikyt groups, including methyl, 
ethyl, cyclohexyl cyclooctyl, trichloroethyl, trifluoropropyl and organosilylallcyl such as (trimethytsiloxy) 
dimethylsilypropyl and trimethylsilyl propyl. In general the R* alkyl groups may be substituted with any 

60 radical which will not interfere with hydrosilation or the photoinitiating ability of the photbmoiety. 

It should b underst d that combined cyclic structures are encompass d within th invention. Thus, 
cyclic acetal or ketal structures may b f rmed by a carbon-to-carbon linkag f R^ and R* in formula (11) or 
the R groups in f rmula (III). Cycloaliphatic structures may be f rmed by a carboh-to-carbon linkage of R* 
and R in formula (IV). The r suiting structures are represented by the formulas (Ila), (Ilia) and (IVa) 

65 respectiv ly. 
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As will be readily apparent to those skilled In the art, both the open and the cyclic structures can be 
readily prepared by th synthetic methods taught herein. 

The present invention also provides a composition comprising a photoi nit later as defPned above and a 
. free radical curable compound. The invention further provides a method of curing a free radical curable 
s compound which method comprises subjecting a composition of the said compound and a photoinitiator 
as defined above to actinic radiation. Preferably the curable compound is a silicone such as an acrylic or 
vinyl functional silicone. 

The hydrosilation techniques useful for producing the inventive polyphotoinitiatprs are analogous to 
those described in the aforementioned U.S. Patent 4,391,963. Those procedures may be followed exactly 

^? except that the unsaturated benzoic or other photomoieties described in such applications are replaced on 
a moie-for-mple basis by the unsaturated photomoieties described below- As described in those 
references, SiH functional silicones may be used to directly hydrosiiate the unsaturated photomoiety. 
Alternatively, SiH functional silanes having polymerizable functionality such as chioro or alkbxy, may be 
used followed by condensation of the resulting photoinitiating sitane with othjer silanes or silicones. 

Unsaturated acetophenones suitable as intermediates in the production of inventive polyphoto- 
initiators can be synthesized by a variety of means including (a) reaction of an alkenyl or alkynyl halide and 
an alkali alkoxide with an a-oxo-arylacetophenone (e.g. benzil) or an analogous a-oxoaikylacetophenone, 
as exemplified in example 5 of U.S. Patent 4,287,367; (b) transacetalizatlpn of an q,a<lialkoxyacetpphenone 
with an unsaturated alcohol, followed by blocking of one of the unsaturated groups as exemplified in 

20 Example 6^7; (c) oxidative nitrosation in the presence of excess alcohol of an acetophenone having an 
unsaturated substituent on the aromatic ring as exemplified in Example 4; or (d) reaction of a benzaldehyde 
cyanohydrin silylether.wlth a ketone having unconjugated olefinic or acetyl en icunsatu ration (e.g. methyl 
allyl ketone or z-a|Iylcyclohexanone), as exemplified in Example 8 and 9. 

Other synthetic methods for obtaining the unsaturated intermediate photomoieties may occur to those 

2S skilled in the art without departing from the Invention hereof which is illustrated by the following examples. 

Example 1 

Benzil methyl-allyl-ketal was prepared by the procedure of Example 5 of U.S. Patent 4,287,367. 2.5 
^ grams of this compound were mixed with 30 grams of a polydimethylsiloxane containing a calculated 
4.46 X 10~^ equivalents of Si — H per gram of polymer and a calculated molecular weight of about 15,000. 
The mixture was heated in a flask to lOO^C. 0.2 grams of chloroplatfnic acid was added, causing an 
exotherm to 130X. Stirring continued at 130**C for 30 minutes. The product placed in a glass vial overnight 
remained clear. 

Example 2 

The product of example 1 (1 gram) was mixed with 4 grams of a 12,000 molecular weight 
dimethylpolysiloxane terminated with acryloxypropenyl groups. The acryloxypropenyl terminated silicone 
is disclosed in example 4 of co-pending application serial number 575,256 filed January 30, 1984. The 
resulting clear solution, as a 6.35 mm (i inch) thick slug was exposed to UV irradiation of 70,000 microwatts 
per square centimeter for 20 seconds per side to produce a completely cured polymer mass. 

Example 3 

Preparation of 4-allyloxymethylacetophenone 

45 ^ 4-bromomethylacetophenone was prepared by mixing together 53.6 grams 4-rnethylacetophenone 
78.8 grams N-bromosuccinimide, 550 ml CCU, and 0.5 grams benzoyl peroxide. The mixed warm reflex 
over ihour period and the reaction monitored via gipc and tic until evidence of starting materials had 
substantially disappeared. The reaction was cooled, the cooled product isolated by evaporation of solvent 
and purified by distillation at 10&— 109** C/0 5 mm Hg. 

so 4-aflyloxymethylacetophenone was then prepared by mixing 74 grams of purified bromomethyl- 

acetophenone, 300 ml CHCI3, 40 mis H2O and 170 grams allyl alcohol, followed by addition of 30 grams 
NaOH and 15 grams of a 40% solution of tetra-n-butyl ammonium hydroxide. The mixture iexothermed to 
reflux and was stirred for 4 hours. The reaction was terminated by addition of 300 mis of water. The organic 
phase was separated, concentrated by evaporation of solvent and the product purified by distillation at 

55 120— 135°C/0. 6 mm Hg. 

Example 4 

Preparation of alpha, alpha-diethoxy-4-allyloxymethyl acetophenone 

The title product was prepared by mbcing the product of example 3 (47.5 grams) with 350 ml ethanol 

60 and adding 10 grams HCI gas. The temperature reached about 40°C, at which point C2H5ONO was bubbled 
into the reaction mixture. The nitrite addition was continued until gIpc showed no further change in starting 
material quantities. Th temperatur of the mixture was then held at about 60°C f r 2 h urs, cooled and 
then drown d in a 5% sodium bicarbonate soluti n. The organic phas was extract d with CH2Ci2, wash d 
with a dilute sodium hydroxide soluti n, concentrated by evap ration f solv nt and isolated by distillation 

6S at 141— 148"aO. 5 mm Hg. 



3 



EP 0 162 572 B1 



This same reaction can b used to prepare dialkoxy acetophenones from other acetophenone 
compounds have unsaturated aromatic substitutents such as 4-allyloxyacetophenone and 4- 
vinyiacetophenone. 

^ Example 5 

5 grams of the sliicbn hydride functlbnai silicone utilized In example 1 and 0.25 grams of the product 
example 4 were weighed into a 3 heck round bottom 25 ml flask eiquipped with magnetic stirrer and 
thermometer. The tenfiperature of the cloudy mixture was brought to 100°C and 1 drop (approximately 
0.1 g) of a 2% chlorbplatinic add solution In butyl acetate was added. The addition produced ah exotherm 
and a clear solution. After 1 5 minutes the reaction was terminated. The resulting product riemained clear on 
cooling and was soluble in dimethyl silicones having 2,5 and 8% methylvmyl siloxane repeat units. 20% by 
weight mixtures of the polyphotolnltiator product In such vinyl siiicones cured when exposed to UV 
irradiation of 70.000 microwatts/square centimeter for two minutes. 

IS 

Example 6 

a,a-DIallyoxyacetophenohe was prepared as follows. a,a-DIethoxyacetophenone (104 grams) and 300 
ml aflyl alcohol were stirred and heated with 8 grams p-toluene sulfonic acid H2C. As ethyl alcohol was 
renrioved via a Dean-Stark triap another 109 mis ally! alcohol was added, the reaction was monitored by 
20 gipc until completion. The mixture was then cooled and 500 mis of saturated sodium bicarbonate solution 
... was added. The organic fraction was separated and the aqueous fraction extracted with hexane. The 
organic fractions were then combined, dried, filtered and concentriated. The product was purified by 
distillation at 125— 130X/0.9 mm Hg. 

2S Example 7 

Into a 25 ml 3 neck round bottomed flask equipped with a thermometer and stirred were placed 1 gram 
of a,a-dia!lyioxyacetophehone and .63 grams of pentamethyldislloxane. The flask were placed in an oil 
bath at 85X. When the temperature reached 85X, 0.5 grams of a 2% chlorbplatinic acid solution were 
added. After stirring for 5 rhlnutes, 2.2 grams of an approximately 1,000 molecular weight dimethylslllcone 

30 terminated with silicon hydride (0.002eg.H/gram) were added along with an additional 0.05 grams of 
chloroplatinic acid solution. An exotherm from 11 OX to 125X was observed. After about 5 minutes the 
reaction was allowed to cool producing a dark fluid product This prbduct vvas soluble In a 70,000 molecular 
weight silicone containing 8% by mole methylvinylsiloxane units. 

A 20% solution of the product in this vinyl silicone cured a 6.35 mm Q Inch) slug wtien exposed to UV 

35 irradiation of 70.000 nriicrowatts per square centimeter for 2 minutes. 

The solubility of this low molecular weight silicone photoinltiator In high molecular weight silicones 
was particularly surprising since a benzoin type photo initiator prepared from the same 1,000 molecular 
weight silicone by the miathod of U.S. Patent 4,391,963 was not soluble in other higher molecular weight 
silicones. 

40 

Example 8 

Benzaldehyde, 19.6 gms; trimethylsilylcyanide, 20.4 gms; and 100 ml acetonitrile were added to a 
round bottomed flask equipped with condensor, stirrer and argon gas inlet Two min. after the addition, 1 g 
anhydrous stannous chloride was added. The reaction was exothermia Stirring was continued for 1 hr. 

45 after which the reaction wias quenched by pouring the solution into a separatory funnel containing ice 
water. The crude product was extracted into methylenedichloride, dried over MgS04 aiid NaaCOs and 
subjected to vacuum distillation at 114X and 0.28 mm Hg. 

A moisture free apparatus consisting of a 500 ml 3-neck round-bottomed flask, three dropping funnels, 
a gas inlet tube and a stirring bar was set up and purged thoroughly with argon. 12.1 g diisopropylamine 

so and 250 ml tetrahydrofuran were added to the flask and the resulting solution cooled to 78°C. 120 ml s-butyl 
lithiurh in hexane (1.25M) was added and the mixture stirred at ~78X for an hour. 20.5 g of the product of 
the previous paragraph were then added over 30 min. 15.4 of 2-ailylcycfohexane was then added and the 
solution maintained at -78**C for 1 hour. After the mixture had reached room temperature, 10 ml H2O was 
added. The mixture was then poured into a titer of water and extracted with benzene. The benzene layer 

55 was dried over MgS04 evaporated to give the trimethylsHyl ether of 1-benzoyl-2-allylcyclohexahol. 

15 grams of the sllcone hydride functional dimethyl silicone used in example 2 were reacted as in 
example 2 with 1.4 grams of the trimethylsilyl ether of 1-benzoyl>2-allylcyclohexanol. 0.3 grams of the 
resulting product was then dissolved in 3 grams of a silicone containmg 85 methylvinylcyclohoexanone 
units. A thin film of this mixture was exposed to UV irradiation of 70,000 microwatts per square centimeter 

so . for 2 minutes producing a cured clear film. 

Example 9 

ExampI 8 may be repeated substituting an equivalent amount of methyl aliyi ket ne for the 2- 
'allylcycloh xanorie utiliz d in that example. After th hydrosilation, the resulting polyphotoinitiat r 
65 product will be represented by f rmula (1 ) where X is: 
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O 081(083)3 



C-C-CgHg- 



(V) 



10 
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Example 10 

If Example 6 Is repeated substituting an excess of a monoallyl ether of glycerin for the allyl alcohol in 
Example 6, a cyclic unsaturated acetal product is formed which may subsequently be hydrosilat^d as m 
Example 7 to give a polyphotoinitlator product of the invention. The 1-allyl ether pf glycerin may thus be 
utilized to produce a photoinitiator pf the invention where X In formula (1) above is 



O / 

II / 

C-CH 
\ 



,0-CH2 



O-jJH 



(VI) 



CH2-0-C3He- 



The 2 allyl ether of glycerin can thus be utilbed to give a photoinitiator of the invention where X is 



II / 

0-qH 




(Vll) 



Amona the many variations of the above procedures which can be employed without departing from 
the iSon hereof are the use of mixed saturated and unsaturated alcohols in the procedure of Exaiiiple 
6; subSon of a^Srlenic reagents for the corresponding olefinic reagents (e.g.. propargyl ^rom.de or 
alcohol for allyl bromide or alcohol in Examples 1, 3 and 6); blocking ofone of t?>e g™"^ 
tfie diallyl product of Example 6 with other olefinically reactive reagents such as trimethylsilane. hydrogen 
or halogens; and acid catalyzed cleavage of the trimethylsilyl ether product of Ewmple 8 to^S 
^rresplndlng alcohol, with optional subsequent esterification, etherification or reaction vyith other 
hydroxy reactive materials such as isocyanates or epoxides. . i, . ..^.i»to 

WWIe the primary use of the inventive compounds is in the photocuring of vinyl or acrylic (U. acrylate, 
metl«cn/1ate rtc ) silicones, other compounds with free radical curable functionaiiw su^ as 

oJ^SSofni vS v^^^^^^ maleic. or toconic functionalities may also be photpcared with the 
inventive cornpounds as well. 



40 



Claims 

1 An organopolysiloxane photoinitiator having an average of at least two siloxane units, of which at 
least an average of one siloxane unit per organopolysiloxane molecule has the formula: 

W«^(4-a-b)/2 

«*««in » is an inteaer of from 1 to 3, b is an integer of from 0 to 2 and a plus b equals 1 to 3; R is 
S!So hydr<SrSrir-htl^^^^^ substiAited C^o hydrocarbyl; and X is a substituted acetophenone 
photomolety selected from: 



^1 



o or2 . 

C-C-R^ 



(11) 




(lla) 




m 



to 



O Or2 

C-C-R^ 
0R2 



o or5 




(III) 



{IV) 



^4. 




0R5 



Ope. 



(Ilia) 



(IVa) 
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where is halo/alkyl, alkbxy or allyl xym thyl; n is an Integer from 0 to 5 in formulas (II), (Ila), (IV) and 
(IVa) from 0 to 4 in formulas (111) arid (Ilia); m is 0 or 1 ; R^ is alkyl or substituted alkyi; R^ Is H, alkyl or aryl; R^ 
is a divalent hydrocarbon group having from 2 to 10 carbon atoms; or an alkyleneoxyalkylene group; R* is 
H or a group selected from alkyl, aryl, organosilyl, or the reaction product of an isocyanate, esterifi cation 
^ reageht or ah etherificatioh reagent with the hydroxyl product forhned when R*^ Is H and R® is trivaient 
hydrocarbon or hydrocarborioxyhydrocarbon group. 

2. A photoihittatbr as claimed in Claim 1, wherein R is alkyl, substituted alkyl or aryl. 

3. A photoinitiator as claimed in Claim 1, or 2 wherein n is 0. 

4. A photoinitiator as claimed in any of Claims 1 to 3 where X is selected from formulas II and Hi and R^ 
is alkyl. 

5. A photoinitiator as clairhed in any of Claims 1 to 3 wherein X has the structure of formula Ila, 

6. A photoinitiator as claimed In any of claims 1 to 3 wherein X has the structure of formula 111 and m is 

1. 

7. A photoinitiator as claimed in any of Claims 1 to 3 wherein X has the structure of formula IVa. 

B, A photoinitiator as claimed in any of Claims 1 to 3 wherein X h3s the structure of formula IV and R^ is 
organlsilyl. 

9. A photbihlti^tbr as claihneld in any of claims 1 to 3, 4/6, or 8 Where R^ is propylene or propenylene. 

10. A photoinitiator as claimed In any of claims 1 to 3, 6, 8 bt 9 in which R^ is an alkyl or alkenyl group 
substituted with an organosilyl group. 

11. A photoinitiator as claimed In Claim 10 where R' Is trimethylsilyl propyl or (trimjathylsiloxy) 
dffnethylsilyiprbpyi. 

t2. A confipositioh cdmpnsing a photoinitiator as claimed in any of Claims 1 to 1 1 and a free radicsil 
curable cdmpourid. 

13. A composition as claimed in Claim 12 wherein the curable compound is a siiicdne. 
^ 14. A composition as claimed in Claim 13 wherein the silicone is ah acrylic or vinyl functional silicone. 

15. A misthod of cuHhg a free radical curable compound which method comprises subjecting 
composition of the said compound and a photoinitiator as claimed In any of claims 1 to 11 to actinic 
radiatidh. 

16. A method as blalhried In Claim 15 wherein the curable compound is a silicone. 

^ 17. A method as claimed in Claim 16 wherein the silicone is an acrylic of vinyl functional silicone. 



Patehtanspruche 

35 1. Organopolysiloxan-Photoinitlator mit einem Durchschnitt von wientgstehs zwei Siloxaheinheiten, 
von welchen wenigstehs ini Durchschnitt eine Siloxaheinheit pro OrganopolysildxanmolekQI die Formel 
aufweist: 

^a'^b^^*^{4-a^b)/2 (I) 

^ worin a eine ganze Zaht von 1 bis 3 ist, b eine ganze Zahl von 0 bis 2 Ist und a plus b gleich 1 bis 3 ist; R ein 
Ci — C^o-Kohlehwasserstoff oder ein halogensubstitulerter Ci — Cio-Kohlenwasserstdff ist; und X eine 
substrtuierte Acetophendn-Photoeinhert ist, ausgew3hlt aus: 



45 



so 



55 




(Ila) 



(Ilia) 



(IVa) 



€0 w rin R' Halogen, Alkyl, Alk xy Oder Allyloxy methyl ist; n eine ganze Zahl von 0 bis 5 in den F rmein (II), 
(Ila), (IV) und (IVa) urid von 0 bis 4 in d n Form In (111) und (Ilia) ist; m 0 der 1 ist; R* Alkyl od r 
substituiertes Alkyl ist; R* H, Alkyl oder Aryl ist; R^ ein zwelwertige Kohlenwasserstoffgruppe mit 2 bis 10 
K hienstoffatomen d r ine Alkylenoxyalkylengruppe ist; R^ H Ist der ine Gruppe, ausgewahit aus 
Alkyl, Aryl, Organosilyl oder dem Reaktionsprodukt ines Isocyanat-Veresterungsreagens oder ein s 

65 Veretherungsreagens mit dem Hydroxylprodukt, das gebildet wird, wenn R^ H ist; und R® eine trivaient 
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Kohienwasserstoff- oder Kohfenwasserstoffoxykohlenwassierstpffgruppe ist. 

2. Photoinitiat r, wie in Anspruch 1, beanspruchtr worm R AlkyI, substitufertes Alkyl od r Aryl 1st. 

3. Photoinitiator, wie in Ansprucin 1 oder 2 beansprucht, worin n 0 ist. * 

4. Photoinitiator, wie in einem der Anspruche 1 bis 3 beansprucht worin X aus den Formein II und III 
ausgewShIt wird und Alkyl ist. 

5. Photoinitiator, wie in einem der AnsprQche 1 bis 3 beansprucht, worin X die Struktur der Forme! Ila 

hat 

6. Photoinrtiator, wie in einem der AnsprOche 1 bis 3 beansprucht worin X die Struktur der Formel III 
hat und m 1 ist 

7. Photoinitlator, wie in einem der AnsprOche 1 bis 3 beansprucht worin X die ^truktur der Formel IVa 

hat 

8. Photoinitiator, wie in einem der AnsprQche 1 bis 3 beansprucht worin X die Struktur der Formel IV 
hat und Organosilyl ist 

9. Phptpinitiator, wie in einem der AnsprQche 1 bis 3, 4, 6 oder 8 beansprucht worin R* Propylen oder 
Propenylen ist 

10. Photoinitiator, wie In einem der AnsprQche 1 bis 3, €f, 8 oder 9 beansprucht worin R* eine mit einer 
Organosilyigruppe substituierte Alkyl- Oder Alkenylgruppe ist. 

11. Photoinitiator, wie in Anspruch 10 beansprucht worin R* Trimethylsily I propyl oder 
fTrimethylsi!oxy)dimethylsilylprppyl ist 

12. Zusammensetzung, welche einen Photoinitiator, wie in einem der Anspruche 1 Ws 11 bpansprucht 
und eine mit freien Radikalen hartbare Verbindung umfaBt 

13. Zusammensetzung, wie in Anspruch 12 beansprucht worin die hdrtbare Verbindung eine Silikon 

Ist. 

14. Zusammensetzung, wie in Anspruch 13 beansprucht worin das Silkon ein acrylr oder 
2^ vinylfunktionelles Silikon ist • . 

15. Verfahren zur H^rtung einer niit freien Radikalen hartbaren Verbindung, welches Verfehren das 
Aussetzen einer Zusammensetzung aus dieser Verbindung und einem Photpihltiator, wie In einem der 
Anspruche ibis 11 beanspruclit an eine aktinische Strahlung umfaBt 

16. Verfahren, wie in Anspruch 15 beansprucht worin die hartbare Verbindung ein Silikon ist 

17. Verfahren, wie in Anspruch 16 beansprucht worin das Silikpn ein acryl- oder vinylfunktionelles 
Silikon ist. 
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Revendications 



^ 1. Un photoinltiateur organ opolysiloxane comportant une moyenne d'au moins deux motifs siloxanes, 
dont au moins une moyenne d'un motif siloxane par molecule d'organopoilysiloxane r6pond h la formule: 



40 



4S 



SO 



SS 



GO 



6S 



^a^b^'^(4-a-b)/2 



(I) 



dans laquelle a est un entier de 1 a 3, b est un entier de 0 ^ 2 et a plus b vaut de 1 ^ 3; R est un groupe 
hydrocarbyle en Ci d Cfo ou un groupe hydrocarbyle en C| h C^o halog^no-substitu^; et X est un radical 
photordactif d'acdtophenone substituee choisi parmi 




-R'^-O. 




m 



O OR^ 
C-C-R^ 
0R4- 

O 0r2 

c-c-r3 

0R2 




C-C-R^- 
^2 



(II) 



(III) 



(IV) 




r6- 



o o- 



-R 




(Ila) 



(Ilia) 



(IVa) 



oit fV est un groupe halog6no, alkyle, alcoxy ou allyloxymethyie; n est un entier valant de 0 a 5 dans les 
formul s (II), (Ila), (IV) et (IVa) et de 0 a 4 dans les formules (III) et (Ilia); m vaut 0 ou 1; est un groupe 
alkyle ou alkyl substitu6; est un atome d'hydrogfene ou un groupe alkyle u aryl ; R est un gr upe 
hydrpcarbon§ dival nt comportant d 2 S 10 atomes de carbone ou un groupe alkylfen xyalkyldne; R est 
un atoitie d'hydr giihe ou un groupe ch isi parmI les group s alkyles, aryi^, rganosilytes, ou I produit 
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de reaction d'un reactif d'est^rifi cation isocyanate ou d'un r^actif d'^therification avec I produit hydroxyie 
form6 lorsque est un atome d'hydrog4ne; et R° est un groupe hydrocarbone 6u hydrocarbonoxy- 
Hydrocarbon6 trivalent. 

2. Un photoin'rtiateur tel que revendtqud dans la revendication 1, dans lequel R est un groupe alkyle^ 
alkyie substitud ou aryle. 

3. Un photoin'rtiateur tel que revendiqu6 dans la revendication 1 ou 2, dans lequel n vaut z6ro. 

4. Un photoinitiateur tel que revendique dans I'une quelconque des revendications 1 d 3, oCl X est 
choisi parrtii les fbrmules II et 111 et R^ est un groupe aikyle. 

5. Un photoinitiateur tel que revendiqu^ dans I'une quelconque des revendications 1 d 3, dans lequel X 
rdpond h la structure de ia formule lla. 

6. Un photoinitiateur tel que revendiqud dans I'une quelconque des revendications 1^3, dans lequel X 
rdpond h la structure de la forrnule 111 et m vaut 1. 

7. Un photoinitiateur tel que revendiqud dans Tune quelconque des revendications 1^3, dans lequel X 
ripond ^ la structure de la formute IVa. 

8. Un photoinitiateur tel que revendique dans I'une quelconque des revendications 1 a 3, dans lequel X 
rSpohd d la structure de la formule iV et R^ est un groupe organosilyle. 

9. Un photoinitiateur tel que revendiqud dans I'une quelconque des revendications 1 d 3, 4, 6 ou 8, dans 
lequel R^ est un groupe propylene ou propenylene. 

10; Un photoinitiateur tel que revendique dans I'une quelconque des revendications 1 d 3, 6, 8 ou 9, 
dans lequel R^ est un groupe alkyie ou alkShyLe substhue pair un groupe organosilyle. 

Un photoinitiateur tel que revehdiqu§ dans la revendication 10, o6 R^ est un groupe 
tHmdthylsilylpropyle ou (trimethylsiloxy) dlmdthylsilylpropyle. 

12. Uhe composition comprenant un photoinitiateur tel que revendique dans I'une quelconque des 
revendications 1 ^ 11 et un compost durcissable par des radicaux libras. 

13. Une composition telle que revendiqu^e dans la revendication 12, dans laquelle le compost 
durcissable est uhe silicone. 

14. Une composition telle que revendiqude dans la revendication 13, dans laquelle la silicone est une 
silicone h fohctfonnjalite acrylique ou vinylique. 

15. Un proc^de de durcissement d'un cdmposd durcissable par radicaux libres, lequel procddd 
comprend ia soumlsslon de la composition dudit composd et d'un photoinitiateur tel que revendique dans 
Tune quelconque des revendtcations 1 d 1 1 a un rayonnement actinlque. 

16. Un procede tel que revendique dans la revendication 15, dans lequel le compose durcissable est 
une silicone. 

17. Un procede tel que revendique dans la revendication 16, dans lequel la silicone est une silicone d 
fohctfdnnalite acrylique ou vinylique. 
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